
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

Page 1 of 2 
 

8th Grade Conceptual Physics Quarter 3 

Momentum – Duration 1.5 Weeks  

Big Idea: 

1. Law of Conservation of Momentum 
2. Impulse changes when the force or time changes 
3. Collisions: elastic & inelastic 
4. Vector sums of momenta before & after a collision 

Essential 
Questions: 

1. What factors affect an object’s momentum? 
2. What factors affect how 
3. How much an object’s momentum changes? 
4. What does the law of conservation of momentum state? 
5. How does conservation of momentum apply to collisions? 
6. What is true about the vector sum of momenta in a collision? 

Boundary  1. Do not teach angular momentum. 
2. Do not teach bouncing. 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 2 13 
(HS) Analyze the impulse required to produce a change in momentum. HUSD Materials, 

Resources, & 
Assessments   

5 2 14 
(HS) Quantify interactions between objects to show that the total momentum is conserved in both collision and recoil 
situations. 

HUSD Materials, 
Resources, & 
Assessments   
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Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary 
that supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, 
but will not be tested on 

1. Momentum 
2. Velocity 
3. p = mv 
4. Impulse 
5. Pulse 
6. Impulse-momentum theorem 

7. Ft = ∆(mv) = I 
8. Elastic collisions 
9. Inelastic collisions 
10. Linear momentum 
11. Law of Conservation of 
Momentum 
12. Two-particle collision 
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8th Grade Conceptual Physics Quarter 3 

Work and Energy – Duration 1.5 Weeks  

Big Idea: 

1. Describe work done on an object 
2. Calculate power 
3. Examine forms of mechanical energy 
4. Define examples of potential & kinetic energy 
5. Describe the relationship between a moving object & kinetic energy 
6. Work Energy Theorem 
7. Law of Conservation of Energy 
8. Machines & efficiency 

Essential 
Questions: 

1. When is work done on an object? 
2. How do you calculate power? 
3. What are two forms of mechanical energy? 
4. What are some examples of potential energy? 
5. What are some examples of kinetic energy? 
6. How are work and the kinetic energy of a moving object related? 
7. What is the work energy theorem? 
8. What does the Law of Conservation of Energy state? 
9. How does a machine use energy? 
10. Why can’t a machine be 100% efficient? 

Boundary  

1. Only teach mechanical energy; avoid discussion about solar energy, etc. 
2. Don't teach ATP (biology of converting food to energy). 
3. Don’t go into depth on simple machines; talk about machines generally. 
4. Don’t go into depth about elastic potential energy; save for future units. 

Vocabulary See Vocabulary list below 
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Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 3 1 

(HS) Describe the following ways in which energy is stored in a system: 
• mechanical 
• electrical 
• chemical 
• nuclear 

HUSD Materials, 
Resources, & 
Assessments   

5 3 2 
(HS) Describe various ways in which energy is transferred from one system to another (e.g., mechanical contact, 
thermal conduction, electromagnetic radiation.) 

HUSD Materials, 
Resources, & 
Assessments   

5 3 3 
(HS) Recognize that energy is conserved in a closed system. HUSD Materials, 

Resources, & 
Assessments   

5 3 4 
(HS) Calculate quantitative relationships associated with the conservation of energy. HUSD Materials, 

Resources, & 
Assessments   

Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary 
that supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, 
but will not be tested on 

1. Work  
2. Energy 
3. Joule 
4. Kinetic energy 
5. Potential energy 
6. Elastic 

7. Gravitational 
8. Work-energy theorem 
9. Compound machine 
10. Machine 
11. Machine efficiency 
12. Mechanical energy 

13. Mechanical advantage 
14. Ideal mechanical 
advantage 
15. Watt 
16. Effort force 
17. Resistant force 
18. Law of Conservation of 
Energy 
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8th Grade Conceptual Physics Quarter 3 

Heat  

Big Idea: 

1. Heat 
2. Temperature 
3. Flow of heat 
4. Energy of Phase Changes 
5. Thermometer function 
6. Resultant internal energy of a substance that takes in or gives off heat 
7. Determine amount of heat transferred 
8. Capacity to store heat 
9. Change in matter as heated or cooled 
10. Conduction, convection & radiation 
11. Thermodynamics (1-3 Laws) 
12. Entropy 
13. Absolute Zero 

Essential 
Questions: 

1. What is the relationship between the temperature of a substance and the speed of its molecules? 
2. What causes heat to flow? 
3. How is energy related to phase changes? 
4. How does a thermometer measure temperature? 
5. What happens to the internal energy of a substance that takes in or gives off heat? 
6. How can you determine the amount of heat transferred to a substance? 
7. Why do different substances have different capacities to store heat? 
8. How does matter change when heated or cooled? 
9. How do conduction, convection & radiation each transfer heat? 
10. What happens at absolute zero? 
11. What is the first law of thermodynamics state? 
12. What is second law of thermodynamics state? 
13. What is the third law of thermodynamics? 
14. What always happens to the entropy of systems? 



Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 
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Boundary  

1. Do not discuss the effect of water’s high specific heat capacity on climate. 
2. Do not teach expansion of water. 
3. Do not teach emission and absorption of radiant energy. 
4. Do not teach Global Warming/Greenhouse Effect. 
5. Do not teach Newton’s Law of Cooling. 
6. Do not teach adiabatic processes. 
7. Do not teach engines when discussing thermodynamics. 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 3 1 
(HS) Describe various ways in which energy is transferred from one system to another (e.g., mechanical contact, thermal 
conduction, electromagnetic radiation.) 

HUSD Materials, 
Resources, & 
Assessments   

5 3 3 
(HS) Recognize that energy is conserved in a closed system. HUSD Materials, 

Resources, & 
Assessments   

5 3 5 
(HS) Analyze the relationship between energy transfer and disorder in the universe (2nd Law of Thermodynamics). HUSD Materials, 

Resources, & 
Assessments   

5 3 6 
(HS) Distinguish between heat and temperature. HUSD Materials, 

Resources, & 
Assessments   

5 5 6 
(HS) Analyze calorimetric measurements in simple systems and the energy involved in changes of state. HUSD Materials, 

Resources, & 
Assessments   
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Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary 
that supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, 
but will not be tested on 

1. Thermal energy 
2. Temperature 
3. Thermometer 
4. Absolute zero 
5. Kelvin 
6. Boiling point 
7. Melting point 
8. Conduction 
9. Convection 

10. Radiation 
11. Heat 
12. Heat of fusion 
13. Heat of vaporization 
14. Thermodynamics 
15. 1st law of thermodynamics 
16. 2nd law of thermodynamics 
17. 3rd law of thermodynamics 
18. Entropy 

19. Thermal equilibrium 
20. Specific heat 
21. Calorimetry 
22. Calorimeter 
23. Open system 
24. Closed system 
25. System 
26. Surroundings 

 

 



HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

Page 1 of 2 
 

8th Grade Conceptual Physics Quarter 3 

Wave Properties – Duration 1 Week  

Big Idea: 1. Pendulum 
2. Vibration & waves 

Essential 
Questions: 

1. What determines the period of a pendulum? 
2. How does a wave transfer energy? 
3. How do you calculate the speed of a wave? 
4. What are some examples of transverse & longitudinal waves? 
5. What causes wave interference? 
6. What is a standing wave? 
7. What is the Doppler effect? 

Boundary  1. Do not teach Bow & Shock Waves. 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 5 2 

(HS) Describe the following characteristics of waves:  
• wavelength 
• frequency 
• period 
• amplitude 

HUSD Materials, 
Resources, & 
Assessments   

5 5 3 
(HS) Quantify the relationships among the frequency, wavelength, and the speed of light. HUSD Materials, 

Resources, & 
Assessments   
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Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary 
that supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, 
but will not be tested on 

1. Wave 
2. Continuous wave 
3. Wave pulse 
4. Node 
5. Antinode 
6. Interference 
7. Constructive interference 
8. Destructive interference 
9. Crest 
10. Trough 
11. Incident wave 
12. Period 
13. Frequency 
14. Hertz 
15. Amplitude 
16. Doppler Effect 
 

17. Blue shift 
18. Red shift 
19. Wavelength 
20. Longitudinal wave 
21. Transverse wave 
22. Surface wave 
23. Standing wave 
24. Reflective wave 
25. Law of Reflection 
26. Defraction 
27. Refraction 
28. Rarefaction 
29. Compression 
30. Periodic motion 
31. Simple harmonic motion 
(SHM) 
 

32. Pendulum 
33. Spring constant 
34. Robert Hooke 
35. Hooke’s Law 
36. Resonance 
37. Vibration 
38. Medium 
39. Equilibrium 
40. Restoring force 
41. Proportional force 
42. Displacement force 
43. Time period 
44. Compression 
45. Spring compression 
46. Stretch 
47. Potential energy 
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8th Grade Conceptual Physics Quarter 2 

Sound and Light Waves – Duration 2 Weeks  

Big Idea: 

1. Source of sound 
2. Sound wave movement through air 
3. Determine speed of sound in a medium 
4. Sound intensity & loudness 
5. Elastic material disturbed 
6. Resonance 
7. Constructive & destructive interference 
8. Nature & speed of light 
9. Electromagnetic spectrum 
10. Light passage through materials 
11. Opaque materials 
12. Polarization 
13. 3-D Photographs & Movies 

Essential 
Questions: 

1. What is the source of all sound? 
2. How does a sound wave travel through air? 
3. What determines the speed of sound in a medium? 
4. What is the difference between sound intensity & loudness? 
5. What happens when an elastic material is disturbed? 
6. Why are sounding boards an important part of stringed instruments? 
7. What causes resonance? 
8. What are the effects of constructive and destructive interference? 
9. What is the nature of light? 
10. What is the speed of light? 
11. What are the waves of the electromagnetic spectrum? 
12. What kind of materials does light pass through? 
13. Why does light not pass through opaque materials? 
14. What is polarization? 
15.  How can you see photographs or movies in 3-D? 



Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 
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Boundary  
1. Do not teach beats. 
2. Ignore the experiments & people who determined speed of light. 
3. Do not teach shadows. 

Vocabulary See Vocabulary list below 

Strand 

Concept 

Perform
ance 

O
bjective 

AZ Department of Education 
Priority/Supporting Standards 

HUSD Support 
Materials & 
Resources 

5 5 2 

(HS) Describe the following characteristics of waves:  
• wavelength 
• frequency 
• period 
• amplitude 

HUSD Materials, 
Resources, & 
Assessments   

5 5 3 
(HS) Quantify the relationships among the frequency, wavelength, and the speed of light. HUSD Materials, 

Resources, & 
Assessments   

Vocabulary 

Bold = Priority vocabulary 
Regular = Supporting vocabulary 
that supports the priority standard 
Italics = Supporting vocabulary that 
should be taught if time permits, 
but will not be tested on 

1. Sound 
2. Sound level 
3. Pitch 
4. Timbre 
5. Decibel 
6. Music 
7. Octave 
8. Harmonic 
9. Doppler shift 
10. Fundamental 

11. Dissonance 
12. Consonance 
13. Resonator 
14. Light 
15. Photon 
16. Opaque 
17. Primary color 
18. Secondary color 
19. Pigment 
20. Primary pigment 

21. Secondary pigment 
22. Polarized 
23. Ray model 
24. Ray optics 
25. Spectrum 
26. Visible spectrum 
27. Translucent 
28. Transparent 
29. Dye 
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8th Grade Conceptual Physics Quarter 3 Common Core  

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples 
HUSD Support 

Materials & Resources 

8 R 6 

Analyze the author’s purpose in providing 
an explanation, describing a procedure, or 
discussing an experiment in a text. 

Examples: 
• Read a science article that describes the procedure for measuring 
earthquakes and then analyze why the author included the procedure in the 
text. SC07-S6C2-06 
• Read a newspaper article that provides information about which 
constellations are visible this month; the article contains an explanation on 
how to identify the major constellations. Explain why the author included 
information on how to identify constellations in the article. SC07-S6C3-05 

HUSD Support 
Materials & Resources 

8 R 7 

Integrate quantitative or technical 
information expressed in words in a text 
with a version of that information 
expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). 

Students will use words in a text and information expressed visually to 
obtain information about a given topic. Sources of text could include 
textbooks, magazine or newspaper articles, websites, or product information 
or safety sheets.  
 
Examples: 
• Integrate written descriptions in a textbook with visual images of the rock 
cycle (SC07-S6C2-01) 
or water cycle. SC06-S6C2-01 
• Integrate written descriptions of cell structures to a labeled model of a 
plant or animal cell. (SC06-S4C1-02) 
• Integrate written descriptions of weather systems on a website with 
graphical representations of weekly weather data. SC06-S6C2-05 
• Integrate written descriptions in a lab journal of measured movement over 
time with position-time graphs. SC08-S5C2-05 

HUSD Support 
Materials & Resources 

8 R 9 
Compare and contrast the information 
gained from experiments, simulations, 
video, or multimedia sources with that 
gained from reading a text on the same 

Students compare and contrast the information gained (depth and scope of 
content, author’s purpose, whether the source provides new information or 
summarizes known information, etc.)  from experiments, simulations, video 
or multimedia sources with information gained from reading a text on the 

HUSD Support 
Materials & Resources 
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G
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Cluster 

Standard 

Common Core Standards Explanations & Examples HUSD Resources 

 
topic. same topic. 

 
Examples: 
• Watch a video that shows wind and water erosion, then read text 
(textbook, trade book, educational website) that provides information about 
wind and water erosion. Compare and contrast the amount and type of 
information conveyed by each source and be able to explain how each helps 
to develop understanding of erosion. SC06-S3C2-03, ET06-S3C2-03 
• Perform a series of experiments that show different types of evidence of 
chemical reactions (precipitate, gas, color change, change in temperature). 
After collecting data, read text that describes different chemical reactions 
and the different types of evidence of the reaction. Compare and contrast 
the amount and type of information conveyed by the experiment to that 
contained in the text and explain how each source of information helps to 
develop understanding of chemical reactions.  SC08-S5C1-03, ET08-S3C1-02 

8 W 2 

Write informative/explanatory texts, 
including the narration of historical events, 
scientific procedures/ experiments, or 
technical processes. 
a. Introduce a topic clearly, previewing 
what is to follow; organize ideas, concepts, 
and information into broader categories as 
appropriate to achieving purpose; include 
formatting (e.g., headings), graphics (e.g., 
charts, tables), and multimedia when useful  
to aiding comprehension. 
b. Develop the topic with relevant, well-
chosen facts, definitions, concrete details, 
quotations, or other information and 
examples. 
c. Use appropriate and varied transitions to 
create cohesion and clarify the 
relationships among ideas and concepts.  
d. Use precise language and domain-
specific vocabulary to inform about or 
explain the topic. 

Students select and develop an informational topic aligned to the Arizona 
Science Standards at their grade level. The topic is well-developed using 
facts, details and examples. Various writing techniques and rich vocabulary 
are used to provide clarity and cohesion. A strong conclusion supports the 
information.  
 
Examples: 
• Write an informative essay about a technological discovery or invention, 
such as the microscope, and its influence on science and scientific 
knowledge. SC06-S3C2-04, SC06-S4C1-02 
• Following a lab investigation on plant or animal cells, write a description of 
procedure used to prepare cells to view through the microscope and/or the 
procedure for viewing cells through a microscope. Write descriptions of 
observations, including any claims that can be made from those 
observations and evidence that supports the claim. SC06-S4C1-02 
• Write an informative essay that explains the interrelationship between the 
Earth’s tides and the Moon.  
SC07-S6C3-03 
• Write a research paper documenting the history of the periodic table 
(SC08-S5C1-06) or other historical advancements in science. SC08-S2C1-01 

HUSD Support 
Materials & Resources 

http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Science&Folder
http://sharepoint.husd.org/sites/promethean/Shared%20Documents/Forms/normal.aspx?RootFolder=%2fsites%2fpromethean%2fShared%20Documents%2f7%2d12%20Science&Folder
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e. Establish and maintain a formal style and 
objective tone.  
f. Provide a concluding statement or 
section that follows from and supports the 
information or explanation presented. 

8 W 4 

Produce clear and coherent writing in 
which the development, organization, and 
style are appropriate to task, purpose, and 
audience. 

Examples: 
• Write a lab report based on an activity aligned to the grade level Science 
Standard. In the report, include procedures, tables, graphs, charts, and/or 
diagrams that communicate the purpose, results, and conclusions of the 
research. SC06-S1C4, SC07-S1C4, SC08-S1C4 
• Write a letter to the head of a governmental agency or a company, 
comparing solutions that best address possible solutions for the 
environmental risks in biological or geological systems. SC07-S3C1-03 

HUSD Support 
Materials & Resources 
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